Extracellular ATP increases cytosolic free calcium in thymocytes and initiates the blastogenesis of the phorbol 12-myristate 13-acetate-treated medullary population.
Exogeneous nucleotides or nucleosides may influence lymphocyte functions such as proliferation and cytotoxicity. We report that ATP, and to a lesser extent ADP, at concentrations as low as 0.3 mM, are highly mitogenic for medullary mature thymocytes, when added in combination with phorbol myristate acetate (PMA), which is only weakly mitogenic by itself. Under the same conditions, the other nucleotides (AMP; GTP, ITP, 2'd-deoxyATP), the non-hydrolysable ATP analogs (p[NH]ppA, pp[CH2]pA) and adenosine are unable to trigger thymocyte blastogenesis. p[NH]ppA, a potent inhibitor of ATP hydrolysis, potentiates the ATP mitogenic effect. In contrast, T-cell-enriched splenocytes do not proliferate in response to ATP + PMA. These data and measurements of interleukin 2 synthesis suggest that ATP may efficiently deliver in thymocytes the calcium signal necessary for the initiation of blastogenesis (in medullary cells). Indeed, among all nucleotides tested, only ATP or ADP were able to increase the intracellular free calcium level in thymocytes, but not in splenocytes. Our results led us to suggest that thymocytes express on their surface receptors specific for ATP, which might be P2 type nucleotide receptors and could be involved in the lymphocyte response through the regulation of intracellular free calcium levels.